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© Tetrahydroisoquinolin* compounds, process for preparing same and pharmaceutical compositions containing them. 

(st) A compound of the formula: r^j-j^^r-ciMr! 5 
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wherein R* is hydrogen or methyl, is prepared by condensing 
a compound of the formula: 



wherein R* ,3 an ester residue and R> and R* are same as 
above, followed by hydrolysis or ammonolys.s of sa.o con- 
pound (IV). 

The compound (I) is useful as a diaonostic or theraoeutu 
agent for angiotensin-related hypertension. 



(II) 



R J CO-SCH,CH-COOH 



wherein R» isalkyl. aryl or aralkyl andR' is same as above, or a 
reactive derivative thereof with 1.2.3.4,- 
tetrahydroisoquinoline -3-carboxylic acid or an ester thereof 
to give a compound of the formula: 
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Novel totrahydroisoeruinollna cnmnn un d3 and nr - 0 ^ ae 
preparing same 
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This invention relates to a novel tetrcUyiroirnquiaolin, 
eompuunrf and a proc ess Tor prepnrin C «.va* . > loro particularly, 
it relates to a compound of the r enc-ral formula: 




CCCH 



"^CO-CH-CII ? SK 

Til 



(I) 



'■'herein is hvrrorc, 



m 01- mrthyl, or a pharmaceutic.-, lly 
cccepUble salt thereof. 

It is known that the action of rhe c, :2yrac ronin on 

«n S iote„ S i„o 6 cn, a p»cudo C lobli„ in blood plcsna , produce 

angiotensin X. Angiotensin I is converted by Mfloteiuln . 

C ° nVCrtins «««y«c (ACE) to «n C iot e „,i„ 11 vUic „ if . C:J ;ictivc 

pressor suhftwee and is causative of various f or „ ls: <lf 

hypertension in raemmslicm species. It i*. ,i so 1 ... 

x • ' Xso Uno:,n that j»Cii 

^'""""^ CI " i "»" ct i-"-i* -i^yLinin, the wsodfp.ref.Mi- sub.stnr.co 
in blood pi*,™, thereby serving to i : , C r,,,e blood px-cr-urc. 
Thul, intensive studies have be.n i„ recent ycc,-, to 

investigate ACE-i„hibitor« because „ lch inhibitors ™ y prevent 
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pnti.nt, ylth hi^h blood P1 -c s3 , Jn , For cxo.pl., M.A.Ona.tti « 
«1 ^»clo,c that -t i(linc . ? . carbft , yljc acit; , Qi . ivative3 auch Ag 

S N-C3--«rc«pto.n-™cth y ipr«.pio„yl>.-L. P roH„o intervene in the renin 
" )anjl ° ie " 3ln ?-*»«3iotan.i B II sequence by inhibiting on £ io- 
t.n.in-co„v.,tl„ e on,.y.e and can be used in alleviating a„ sio - 
ton.i„-«lep«„«,«„t hypertension (U.S.Patcnt No. 4 , o46 . C8 9 ) . I. Hit. 

" ^ diSCl — (^)-3-C(«)-3-»«rc.pto- 2 -„tHyl.p n ooio„ y i3. 

IO 4.«»i«r.olidi„«e«rbonylic acid is an AC E -i„hibi t or (Che,. Phar.n. 
Hun. £^(1973), 1333 - 1335). 

A3 « result or various l„v„ti s .,ti, M| wc have now found 
tltat the novel tctrah r .Jroi»o q ui„oli„e compound (I) of the present 
invention .w. potent inhibitory activity a S ainst an-iotensi n- 
15 converting en.ycnc (ACZ) and is useful as a di. C no-tic ox- tWap.«.i llS 
a.c.nt for ansiotennin-rclated hyp,r t*„, ion . For c X n. plC| when 
3«id inhibitory activity „ as . atlBKitad by ^ ^ ^ 

* ~ ^ ' 1 -- s ' -»-L V • 5) -3-mercapto-?.-meth y l- 

P~r**nr23-i f 2o,4-**t^ ncic - of tn# 

^ Mention showed 5 C ^ inhibition o"r the activity of the enzpe at 
» eventration of nbout 1. 5 x IO" 5 ,nolos/li t er . Moreover, the 
c<«po..n,: (I) or the pr«,ent invention decreases a S «re S ation of 
bl00,i ^ tol « t * — -ed to i^rove blood f low disturbance, 

or other va.cular di. MM , duo to the formation of platelet 
25 a«re ? ,t M (i.e.. tW,«.J. since the hypertensive disease is 
fo,nd in «. ; . d subject* „ h o ^ incrcaserl tondcncv 

to ciliary fr«^l t ty or_tHro,bo*i*, th.ruforo, th, compound (I) 

or JnvosltiOK 4 , it „. ir . tl to pt . ovontt in ., ddlti(m to tUo troat;neMt 
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of hyp*»rUnsion, tlie ,^ue«ia of thronhosis ,md other occlusive 
. vnsculnr disensos of such nubjncts. Further, tho toxicity of the 
conprmn-i (T) is considornbly low. For esaaiplo, when < 3S ) -C-f { 2S 3 - 
3-mercapto-2-netliylpropionyl]-l,?,3,'i-tetrahydroisoquinoline was 
5 adniniatereel orolly to -nice at a doso of 3 c/Ug, no mouse died five 
doys after* snid administration. 

Tho compound (I) of the present invention can bo used for 
pharmaceutical ttse either as the free acid or a salt thereof. 
Phnn-sccy tically acceptable salts of the compound (I) include, for 
lO csanplt*, inorganic salts such as sodium, potassium, calcium rind 
aa^nesi u.n salts, organic silts such as lysine, arginine and 
di cycloh-jxylanine salts, and the lileo . A daily dose of ta.e 
cCT-pau:-..*" (I) or a salt thereof may he about 30 rng to about 3 
especially JO mr* to one e , per body of patients. Further, the 
15 coupou-!i) (I) or a salt tliereof may be used in the form of a 

piiamafi'-rif.ical preparation containing the same compound in con- 
*uncti<"--i 3r adrnixture with a pharmaceutical excipient suitable for 
oral o:* parenteral odninistratio-i. Suitable excipicnts include, 
for ercanplo, starch, lactose, glucose , potassium phosphate, com 
20 starch, nrabic gum , stearic acid and other !aio«n medicinal 

excipicnts. The phamaceutical preparations may be in solid form 
such as tablets, pills or capsules; or in liquid fons such as 
solution.*, suspensions or emulsions. They may b«t sterilized and/or 
."i-iy furt'ior contain auxiliaries such as stabilizing, wottins or 
25 emulsifying, agents. "/hile the compound (I) of the present invtn; icr. 
in irtiieh r>~ is motliyl involves four optical isomers c!ue to the two 
asy nm«* tri c carbon atona, cither one of said optical isomers or 
•iiaotoi'.-oisoiiers thereof -nay be used for medicinal purposes. I£ 
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rvrn'irvl % * nJxtui-c of a.-iir! fox.r isomers; may ;>e used. 

Accord j nr. to the present invention, the compound (I) can bo 
pr.ip«re«! T>y (i) comlcnsinc a propionic ncid compound of the formula 



n 2 CO -SClf 0 -CH -CCOK 
~ I.! 

R {IT ) 



.'>^i--i 5 -, r<- is allryl, i.ryl or or a Iky I nnd a 1 is the same as 
defined above, or a reactive derivative thereof with a 1,2,3,^- 
t.tr^yorvi-soouinolinoO-cir^ylic acid compound of the formula: 

,3 



OCT 



COCR" 

^ (III) 



•-herein I<- is hydro 3 «»a or an eater rcaiduc, to S ive a compound of 



% ~ — .coon 3 



CO 



N-CO-CIt-JIi scon 2 < IV > 

1 1 

H 

•herein n~, p. 2 and H 3 are the same no defined above, and then 
<ii> hydrolyr.inj the conpound {IV). '.Jhen R 3 is hydrogen, 

20 th«» co-sp«u:,d <l) of the invention is also prepared by 
contacting the compound (IV) with nasionia. 

The starting compound (III) of the invention may be 
obtained by « Pict ct-Spenfilcr reaction, i.e., by condensing 
phenylalanine and formaldehyde (Journal of The American 

2S.CKernic.-vl .Jociety £0; lPO (19^)); and if required, further 

esterifyin ;. t!i«» product in rop.vr.f io»nl -ninrers . Or. the o*he — 
Vffne!, th.- v.;.rti» f . rp-tpounri may bo obtained by condensing 

acrylic --.ci<: of th- for-nula: C -U^ (I* 3 ) -C00H ( v.-her si:, It 1 is 
*!>c same .-, r. dc-'in-d .-bovo) vitli a thtoic acid of the formula: 
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-S«.«t cllcycioho,:v, M rbcUii ir .i,,c f ) in a .olvo„t Co... 

«^r,. iy „,oru Pnill -lio... diehlorccthnne, Clorofo™) 

r»~w. wheM ,i is nn cster reaiduc> the c _ poun0 

° mPl0y °- 1 f ^ = — -ion ,coct io , in th . ro. or cither 

> -co b _ or nn acl<1 „ dtIition 8nlt ,, orcer . Soit , jlc 

or Mid icid ^Wition salt arB h^r,,M. fl „ - „ 
p- 1«; 3yl.i to and t'.is IxUo, 

Tlie condensation rcnctio- «r- +v. 
,„ T . . " n ° f thc Propionic acid compound 

<-I* ,rrc. aci d > „ ith lho eo , pound ^ acconipiisUed 

~" ^ ^' " dChy ^ i "^ •«•«* in a sdven, Prcfcrrcd 

•x^M*, of Sai U «.»l iyf , rftt ±„ s a t ;e„t include dicvclohcxy!- 

as the reaction solvent T«- 

" ' Zt 13 P refe -«d to carry out the 

rMttlW ** a t«"Pcratui-o between -10° and -o°r 

. AU and 50 C, especially 0° 

anii *»0 C . 

Th. concession action or the r e» ctive icrlvatl ,, 
»r t... propionic acl ,, c „, p<>u „ d ^ ^ (rri) 

solvit . ror wh=n th . (IIz) ^ erai)iovod 

in th* fora or free acid <h' ■ [>) t . 

said rooction is proforably 
c., r r=,„ „ u „ i„ t .„ ?r . osc „ cc „ f ^ alkali MrooMt<| (e ^ 

P o t o,. 3 i„„ eM4mt ., or alk . xt hyd _ lde 

M.-o.iHo, pot.,ssi u „ M r.«i Je , in .„ .„,..„. „ lvent 
•• , ~ er "°"'-* " iXtU - ^ — ««onc. t «„ hvi „„,„ 

..t,,c- „„„„ HlI c _ p<> . md ^ ^ ^ ^ ^ 
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s.^L'l tort. -butyl ester into the corresponding free 



carbor-ylic acid, followed by hydrolysis or ammonoly sis of the 
rosult.-mt product under the same; conditions as described above. 
Xn the latter method, the treatment of the compound (IV) 
'^ = t art .-butyl) with trifluoroacetic acid or other acids is 
'j-irrii:f| out at a toaiooravirs becwoan -j° end -iO°C. In ever/ 
'-sent s . it i«3 preferred that the hydrolysis and/or arwonolysis 
■■of tho compound (IV) is carried out in an inert gas such as 
nitro^.-'n or argon £ as * 

Since the above -mentioned reactions of the present 
invention are carried out without racemization, the compound 
'X> cm bo readily obtained in on optically active forx by 
u sir's the optically active enar.tio^ier of the compound (III) as 
= -tn the startins material,, or the invention. Further, when 

ti'.o cenpound (X) includes an asymmetric carbon atom on its side 
claain (i.e., when I* 3 is methyl), the two diast ereoisoners of the 
sonpoun.: (I> aav be preferably separated into each isomers by 
fractional recrystnllisation thereof. 

.Practical and presently-preferred embodiments of the 
present invention are illustratively shoivn in the followins 
i :^ p 1 e 3 . 
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Expnrl nop t a : 

ACK.inhihit.ory effect ol the compound (I) and the 
PrfVR,,tjvC «frect thereof upon ^ro-ntio,, c f blood platelets 
wore invc S ti,ntu,l b y the follov,in 3 methods and mctcrinls. 
5 Method s: 

(A) AC!S-inhibito:-y activity in vitro : 

50 of a solution eontaini nfi O.Ol mole/liter of 

hippuryl-histidyl -leucine (substrat,) and O - 100 -1 of a 
test connound solution were added to 3O0 ]iX of a O . 2>1 tris- 
IO hydrochloric acid buffer solution contai„in 3 0.2 „lo/lifr 
of sodium chloride. The total volume of said mixture v as 
adjusted to 430- v.l "*t Jr. Then, 5 Q ul of angiotensin- 

convertin? enzync (ACS) isolated from pi E . s rcnal cortcx 
were added to the mixture, and the mixture was allowed to 
15 stand a* 3 7°C for 20 minutes. The amount of histidyl- 

lcucin* produced fro, the substrate by the action of ACS was 
assayed microbi o?«~f cally by the use of Leuconostoc 
mescnteroides P-tO, and the ACE-inhibitory activity of the 
test compound was estimated therefrom. 
20 (3) ACS-inhibitory activity in vivo: 

Sonnotensivc rats, weighinj- 300 - / t OO s were anesthe- 
tized with urelh,„«(i. 5 rAc, o.c), n „rt angiotensin I ( 3 0O 
nr:/k-} inject.. .-J into the femoral vein of the rats. 
The prcsor rc.^ou,.- to angiotensin 1 was measured with a 
2S P re«.,„ «. transducer connected to th^ carocid artery. Then, 
a test compound injected intravenously thereto at a 

dose or O.l and angiotensin 1 (~ 00 M , ;/Ky ) W4m rurtUoi . 

in.i,rt^ int.rav t ,,., 11; :]v at interval,. Thc . ACS.inhibi lory 
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activity of the tnst coupound was catinatsd frca tin; jn- 1- i,:.rn 
rcsponsos to nnyiotr.-n.fjn I which wore obtainod before and after 
intrnvc-ous injection of the test compound. 

(C) llyi>otenflivo activity in SHrt: 

A test compound (dose: 50 m S /Ug) suspended in an Aqueous 
carboxymethyl cellulose solution was administered orally to 
spotoneously hypertensive rats (SHIt) Tasted for a day. The 
systolic blood pressure of the rats was measured by the tail 
plethys norrrnphic technique (The Journal of Laboratory and Clini 
Medicine 73(1971), pn-e 957)- The hypotensive activity of the 
test compound wns estimated fro;n the decreased level of blood 
pressure. f 

(D) Platelet asgrpgation-inliibitins activity: 

Nine volumes of blood collected from the accessary 
cephalic vein of male beagle dogs (body uci^hc : IO - IV jt^) ves , 
naixed *.-ith one volumo of an aqueous 3 - o ;i trisodiuin citrate 
solution, and the mixture was ccntrifu^cd at ?.50 x g for 5 
minutes to give plat<?Ict-rich pla?ma (PUP) as the upper lay nr. 
The bottom layer was further centrifugccl at IOOO x s 15 
minutes to give plat elc t -poor plasma (PPP) as the supernatant 
solution. PPP was diluted with PPP so that the blood platelet 
count r. about '1 x 1C? cells/mm 2 . Then, AOP was added to 
tho diluted PRP, and th«> degree of A.'Jl'-intlucrtl platelet 
apgrerrtion was examined by Uorn's method (Xatrire 19 f t ( 19o2) . 
pnpe 0: : 7) . The solution of a test compound ( IOO uj/nl) t-.-a±; 
added Lo the diluted PI.'P 2 minutrs before addition of A DP, 
and t!»«s pl.it.r lot n.c.TTiii ioii-inliii'itin: activity thereof war, 
est i:r>;i 1 01! in tcnin.-* of th<? percentage inhibition of the socond 
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vavf of .UT-indurPd pl.itolfit flKKro^ati on - 

It;: ; 

The rcsoults aro shovm in the following tabl. 



Table 1 



_ . , ACE-inhibitory Plntolct a SS rcration 

Test compounds activity in -inhibiting activU^ 



vitro 



ISOt'nol/li ter ) • 



(35)-r?-C (2S)-3-mcrc.ipto- 
lO 2-mcthyl-p:*opionyl]-l,2,3, 

'i-te;rshydroisoquinoline- l.JxlO 85 

3-cr.rboxylic acid '* 

? - ( 3- ~rt~eflptorirc£v>i.onyl) - 
l|2,3i'i-tetrahydro- 

isoosiinoline-j'-carboxylic S.lxlO~ S 68 ?S 



Notes : J 50 = a dose required to induce 5 0 inhibition of 
the AC c. activity 

••: perccnta-e inhibition or the second r*ave of ADP- 
indticed platelet n £S ro S ation 



Table 2 



To»t compound, i"lirii b i„° ry "yP?tfn.ive 

t- ac \\y xn act! vj t. v in SHR 

vivo" 



Dccrcaso in Duration 
blood of 

nrosaurp action 



(TJ)_-..[ (2i)-3-iacrcanto- 

2— n- trp.-i-nropi onyl ]-i,c,3, 

3- carboTcyXic a.-.id * C * * "° '* 76 hours 



Moto: - : porccnLarc inhibitio->. 



of ACo activity i n vj vo 
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(J) 5-^9 of methyl. ( 3M -1 , !• , 3 .'s-t ntr;ihy(!ro- ' 

j Poritii no? i n'. -3-cnr!tv.::y] ;iLc hydrochloride nre suspendod in 50 ml . 
of chloroform, nnd 5-fi g of triethyla-ninc aro added thereto under 

1 

ice-cooling and stirring. 3-ben3ioyltliio-2-niothylpropionyl j 
chloride (which is prepared by heating a mixture of 5.6 s of | 
3-bcuz'jylthio-2-nicthyl-propionic acid and f> ml of tbionyl chloric*^ 
at *>C°C for 2 hours, followed by distillation "thereof to remove 
the exctiis of thi onyl chloride) is dissolved in 10 ml of tctra- 
liy^-.-ofitvr.ii , nnd ssid tot r ahyc!rofuran solution is added dropviso 
to the .suspension obtained nbova. After the mixture is stirred 
at roo.n tcMpcrnturc o'vcrnijht, the chlorofonn layer is collected 
therefron nnd vnshcrt v.-itli vnter, an aqueous sodium bicarbonate 
solutjca, diluted hyrtrocliloric r.cid r.nd •.•:ater , successively. 
The chlorof or.n solution is dric;J a:;d then distilled to remove 
solvent. The rcniriuo thus obtoinod is purified by silica gel 
column chi-o-ar»to~:-n-ohy (Sclvent,' toiucns-nthyl acetate ( -'t : l)). 
0.0 :„ of methyl (3rO-1-(3-benxoylthio-?-:neth.ylpropionyl)-l,I!,3 ,4- 
tetrahy.iroisoquiiioli nr:-1-cnrbo::ylate «\ro obtained as colorless 
oil. Yield: 3C? 

in v > Iiq - (cm" 1 ) : 17 ; tO, 16CC1, If.'iO 
•n.ix . 

('-') IJ.O c of methyl ( }ii ) - ?- { 7 -b ouzoylthi o - ~ -nc thy 1 - 

T>repi o-.yl) -1 , .1,3, ! i-tr'.r:iliydroi so.rainolinc-3-carboxylate are 
dissolvn' in 3<> ml of nothnnol . and Co ml of ."r. ^queou-- IN- 
ioi! i tvt ^ly-h-oxid-? :-olnv imi are .-■«!•-! etl th<:i-oto. The nixturi' is 

room t.vipT;:Lm-(! for 3 hours in «i : rurc, .UMOioiiert. 
Hi-- rr.\:iio:i mn:: m: is nc.do -.fo.-'i-.ic i <Jic l.-j.th '.ivrtrochloric aciu 
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mul th. ,, 'Mstillr.1 uTv'cr,- r'fidticn,] prossuro to x-c:nov» tacMinnol. 
Tin- rr.M.lu.; i it cstract^ W th ethyl r.c.: «.»<.•> . The extract is 
"' r<i! "- , ' ! '-iih wntcr, drir-d an d distilled to remove solvent . 
The oily reajfluc Uius obtained ii> introduced into a silica -cl 
5 column, and washed v:ith ethyl acetate - chlor of orn (l : 1> to 
remove hsnsoic acid. Then, the colunn is clutcd with ethyl 
accti,l«.,ectona (2 : 2). The eluatc , fs condensed 
under rovl-.tcfld pressure, whereby 3.9 » of ( 35 ) -2- ( 3-:acr capto-2- 
methyl. prnpionyl) -3 , •» , ? , -'i -t etrahydr o i soquinolinc] -cr.rboKvlic 

10 acid nr.; obtains! as colorless viscours oil. Yield: 69. C *: 

(3> 3-9 or this product and 2.5 S of dicyclohexyla.-ii 

ar,J f!ifl,olved 30 ml of ether. n-1-.'exnnc is Hdrlcd to t- 4 _- 

-ol-.itioi, and tho nivturo is allowecS to stand «t rcos tc nporr. :•; .• .-: 
Crystrtllino prccipi c ; ..t« 3 are collected by filtration. Then, ti.s 

15 arccipit Ates oht.iintr' ore recrystnlUssed front n -nixturj of ethyl 
a,:et - 1tc nrld ether o;v» farther roerystalllsod froi cthanol. 
l-'J S -»r (?.S)-?-[ ( - r-aerenrto-r-mc thyl ? :-opionyl] -1 , ^ , 3 , 4- 
l«ra!iy.!roisor 1 uinoli:i..-3-carboxylic acid.dicyclo!ie.\yln;siti's salt 
are obtained n.i colorless crystals. M.p. I91 _ 19P.°C ( d c-co^ip . ) 

~CJ { soiP'.i-:^! at about 171°C> 

in^) (cm ): l s 3O0, I630, 15<jO 

max . 



M-iss (free- ncid) n/e : f?$ (M**) 

- , r>£ 

L " v j -21.U "(C»l t methanol} 
L) 

J'r« 0 ncicl (r-r.ryMPlliy.cd frcm othyl ncc t t i- -n-hoxano } 

?:.->>. 13'; - iv:°c 

f^J^ 1 , moth.!.: -1) 



C 7 ) 



- - -• L «'f 1 , ? , 3 , '1 - . : :ty.!j-oi««.».-iui noli u- 
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Chlorjr-. ! (p ro? irtl| , iVo:t| = 3 . Wf . H . 

4 or t,,io„ y i «.*„.„.,•», <li ,. solv ,„ t „ 15 of c . Si< . i . 

'' i:, '' h<: - it.'i Siyj'.rocMori c .-.-ic' 

-*<-•- -».od .vjucous solution is 

extracts; with ethyl ncel.-.tc- ti,» « ♦ 

1Q , . * T,, ° cxtract i« w.shed i, lt |, ,atcr, 

,n* l.O c or „ icyc Xo:_ yl .. i;ic aru ulMftlvod ±n other _ 

^ ^ c is rtliOt.'Crl CO 

stand at rooi tc-niioraturc. C-v- ■■ n ,• 

*»/Swollme precipitated ore 
collects by filtration. 1. 5 s or o_ f , . 

,'i-tntm!iy f irojnor 1 uiaolin<'-'»-r, T .i,«.. 1 - 
,, lt ' Mrlo: ' ylle w "'«'icycioh« y i Mia e 

3,U -^«-«?>y obt.-dncd. M.p. PC- - ~nn<W- , , 

. w . - __C3 C(*iocotit». } (This 

product horins to -roriunliy l!woa po« at i23«c) 

L i,x. (c,n > J lr.'io, 1560 

20 X " ,ffla «i'D ni/e: ( M +) 

i? ^"--C?-ben, oylthio-propionyD-1,2.3,4. 

Ictr.my.lroiaowlnolino-i-c^o-vli,: • . t- 

^ V-Mlu ocx. I cIxeycloh«Kyln;nino saj t 

<,iAi3l '' lv, -* d ±n " C *•! or mctiunoi, and -.0 nl or c 

-1.. ...La. TUo mxNturo t„ sti,re,: nt ruo , 

crn- .'tio.spncro. T Jio reaction 
T,1XtS,r ° COn ' ,<S: — ' ^ - d uco<, pre,,,,,. nnw t1v . 

r -" ij!!( ' j - a ~**ho.l other. o.:-. 5 - 0 - * fn 

1 " . -i-iollMllyilj-o? 30ni;j uoliMtf-l-, N„-.,.n • 

- - ± t:\\ - bo:.ylx t : ^eici.Oicyclolicr.yl.vfiino 

salt, is tiiorchy o'H.ni:,of'. Viol,-!- -*/, - r - 
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(Tl»l * !.' U .l.trt livr-iiv. to ••rnrlti.-.] Jy .loco-nposc r> I 170°C) 

M.^as (fr<<.: ;iciti) m/o : ?65 (>I + ) 

5 (1) 3-73 S of tort. -butyl (3S)-l,2 1 3,'j-t e tr a hydro- 

iso^inolino-3-carboxylato, 3-58 c of S-bcnssoylthio-a-snothyl- 
:jr ° pionic * cid *"' J ? ' lf ' S of 1-hyrtroxyl.unzotrtaaolc are dissolved 
in 60 of tctrahyrlrofuran, «nrt a solution of 3.3 - c f 

dicycJoho.-ryjc.Vuo.Ii^ide in 1C ml of totrohydrof uran is added 
IO 'Iropvri^ thereto at -1 5 °C. After said dropwiso addition, che 
ai " t::r ° is at "a tompoi-n-.aro below -10°C for 3 hours aaJ 

rl.cn »t roo:> tcuporsturc ov«- n iiht. Insoluble materials ari 
--t.ov.-vI l,y filtration. The filtrate is distilled un,l*r red;-.?.** 
: -" P "" ri to rwovc -olvcnt. :: 6 tor is added to the residue 
'3 ■•'Jtfin a~fi the annious mixture is extracted with ethyl occti:.. 

The e::tr ftC t is w«.,>w«! .-ith an aqueous 3 % citric acid solution, 
WtC! "' n n»eo.t* aodiu-n bicarbonate solution and water, sucaasivcly. 

Then, th~ extract is dried and liistillert to remove solvent. The 
reside thus o'jtninrd i» purified by silica rel column 
20 chvomnto-rophy. 3 -l3 Z of to,-, -butyl ( 3 S ) - '2 - ( 3-ben*oy2 t hi o -2 - 
•iv.t h y 1 v-opi cnyl )-l,r\-,*-tut r.V.iy-Iroi a o m. i no 2 i - J - = .-,:-;> o :;yl t r 
a-o thereby obLnfuot! colorlc;.; oil. 

v-ioid: 73.7 :: 

M;is?s m : 'i^*' (M*) 
^5 ('.!) A schiUon of ".J ". L - n-c tcrt.-butyi (3^;_"_;3_ 

beti-.„ y2 t!,i o-n-rnechyl-.r-e;,.- o:iyJ ) - * , 3 ,' t -tctra5,y,lrPir.o M v.iaoli:v - 
n-rarh.-vvl.-,;,- in '!f> :il of t ri f 1 .. ,:-onc-v i r ..ci,? i „ allows.: to 

1-00-, t^,.-.., t ,P-, for o.v. ;.ox. : -. T!,- r«.-.CL^... iuJ , llu . : 
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iie ' !tflt ' ! a " •■"i-o«.. i r.odiu-n hif.:.rb OIint e Holutio,, i* to 

t»„- r rt -.i.l„o. After sh;,l:lnr the .i.Ntm-e, th, « n „om, 0 l„y or 1 ; , 
collate., th,r,fr W , nnct L, n.cde nci,!ic with diluted I-.ydKochl.orio 
5 ncid. Then, the nw.oous solution S.„ extract. ri th ethyl 

*e„tnte. Th,- cornet U ^.sh.o ., xl , h ^t.r, ,, Ti<5 t , :;;n 

to r,,ov« .oW.at.. 'i , * r or C 5 S) -u-O-^-.n^oylthio- 

P-n^T, y lpro r io„ y l)-J,n,3,' l -tct 1 -a! iy r. r . 0 i S o, ( uinolinoO-carhoxylic 
acid .r, thorny oht.vvjic-d .i S pole y«Ho„ oil. Yield: 97 . 2 ,j 

C " r "»*«-P«Kl*et -vc di^olvcd in nbout HO n:l of ether, and 
2.1 £ or rlicycloI.e«yl.vni„. s nr « B dJod thereto. Said mixture is 
*!istill*d to nnovc ether. After the rc s id,« is v ashftd „ itu 
n-he:,:vv,, ether i * added to said residue. Cry,t.-.iH„ e 
preci.^:.= rtt o S are collected by filtration, uhorvby 2.1 5 c of (33)- 
. S " C(^)-?-beav.o r it!iio-r.-:aothyi i ,ro : ,ionyl3-i l 2, 3 ,4. totx . a . 
hy4roi i , 1 ,,i„oli„ P .i.eArbo ! . 7 lle ncltf . d i cyclop xy la , in, salt are 
obtaina-l as colot-lsss crystals. Yield: 

M.p. JVi - lW°C(roe:.y,t a iii..«) fro;n otIlyl acetate-other) 

I "°^. (cr, " 1>: jr, °5* ^30 
Mass Mi/of fi-oe acid): 3S3 Cr*) 

-fr?(CDCl 3 )J irrc? ncid): l.l _ 1.5 ( 3J1 1 ctl.J, a.S - 7.5 

CM., f(t 'Jth-i»o»itjon of isociaiuolino skeleton, 
-*-C« ? -'ili- ). *-5 - S.OCSi. CI!., at 1»l -po.it io.-, of 

iSOnui " oli,v ' slcolctoa), 5.- - 5.5(111. hydrejen «to.-n cvt 
r,,.. 3...|. r?3it i ffl . J - i=c. T .H»oli„c -U.riuLu.i), 7.1u(V.i, 

!,y,1r ° : " ,R nti *** nt ?th ' 7 Mi nmt Gth-Do.itioa.-: of 

iso^ui:!,^;.,.- ^iilctosi) , 7.::" - C .!(»<•-,: 1 t -Ct'-C .:» ) 

C — 5 

J.^' r o; f '** : ?-'*-r (:*S)-r.-'ioiiKoyithio-::-::ictlvyl,,--o : jics:yl3 
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1 . 2 , 3 , 'l - t c tTrahydroiaoouinoline-3-cnrboxylic acid 

dicyclohcr.ylamin- sr.lt arc suspended in a mixture of 15 ,„i Q f 
10 ?! aqueous .in-nonin and 5 nil of methanol. The mixture is 
stirred at roo-n temperature for 3-5 hours in nitrogen S as 
atmosphere. The reaction mixture is condensed to dryness under 
reduce.! pressure, and a mixture of ether and n-hexane is added 
thereto. Crystalline precipitates are collected by filtration, 
washer! with other and recrystallizcd fro-n ethanol. 0.C5 s of 

(3S)-2.[(2S).3-Mcrca ? to-2-:Bothyl P ro?ionyl]-l,2,3,'t-tetra- 
SyJroi.-sorvaxnolinr.-3-carboxylic acid -di cyclohexylamine salt is 
thereby obtained as colorless crystals. Yield: 02. 7 %. 
M.p. 101° - 192°C(dccon,p.)(This product begins to gradually 
decompose at about 1 7 2°C) . All the physico-chemical properties 
of this product are identical with those of tho sample obtained 
15 in 2xc-3j>lc 1- ( 3 ) . 



IO 
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■'/MAT Vtt Cl.ATM IS 



1. 



A conpouml of the formula 

OCT" 0 " 



'^O-CH-CH^SH ( I} 
A 1 

* herein n 1 is hydrogen or .ethyl, or a pharmaceutical^ 
acceptable salt thereof. 

2. The compound of Claim 1, ln . which It 1 is methyl. 

3. The co-npound of Claim 1 which is ( 3S > -?_£ ( 2S ) 

•nercnpto-n-methylpropionvll-1 2 1 4 + . ^ 

i pj.on>aj l , t , 3 ,*-tetrahydroiaonulnolino or a 

lO phar«c«cti«lly acceptable salt thereof. 



'i . 



A process for preparina a compound of the formula: 



OCn ooH 

"C0-Cir-CH 0 5H 

A 1 - 



(I) 



15 herein is hydrogen or .ethyl, or a pharmaceutical^ 

acceptable salt thereof, which comprises the steps .of : 
(i) con.^nsins a propionic acid compound of the formula: 
R • CO -SCH CHCOOH 

20 herein Ti~ is alUyl , aryl or aralUyl and R 1 is the sa.no as 
defined abov e , or a reactive derivative thereof with a 

l,2.3.^- t etrahyd.oisonuinoline-3. C arbo:cylic acid compound of 
the formula: 

» . , OCT- 

-* ..,d.o S c„ or an ester reside, to sive n compound 
of the formula: 




^CO-CH-CH^SCCn 1 



A 1 



(IV) 



0 
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1 ° ■ t 

"liorfin fl , TV rind IV nrfl the same n.n def inort nbovc , 
(ti) hy«'»*olyiii»tr. the compound (IV) or contact ins with 
■in.noni.i, .ind 

(iii) if required, further converting the product into a 
5 pharaacoutically acceptable salt thorcof . 

5. The process according to Claim 't , wherein the 

condensation reaction of the compounds (II) mid (III) is carried 
out at — 10° to 50 0 C in tlii presence of a dehydrating arjent in 
a solvent j the condensation reaction of the compound (III) with 
lO the reactive derivative of the compound (II) is carried out at 
-10° to SO°C in the presence or absc--.ee of an acid acceptor in 
a solvent j the hydrolysis of the compound (IV) is carried out at 
-10° to '0°C ; or the eoapound (IV) is contacted with ammonia at 
-5° to 50 0 C in a solvent. 
15 A process for preparing a compound of the formula: 

■COCH 

(I) 



"^'' S 'CC -CIt-CH_SH 



wherein n^" is hydrogen or methyl, or a phannaceut ically 
20 sccepta'.ile salt thereof, which comprises the steps of: 

(i) con'lensins « propionic acid compound of the formula: 

R 2 CO-SCir o CHCOOH 

"il (ID 

2 1 
wherein P*" is alUyl , aryl or aralkyl and II is the same as 

25 clofin'?'' above, or a -reactive derivative thereof with a 

3 , 2 , Z » ,, »-tetrahy<iroisonuinoline-3-C3rboxylic acid compound 

of the formula: 



cccr< 



(in- ) 
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"herein I* 3 " - is tert. -butyl, to r ,i 

■coon 



OCT 



ve a covipound of tho formula: 
3* 



CO-CH-CH„r.COa* 



(IV ) 



5 -herein I*\ n 8 and n*' are the same as dcfinad above , 
(ii) treating the co-n : ,ou„d (IV) with an acid to give 
of the formula: 



n compound 



OCX 



io 



CO OH 

cc-cn-c:f_scon : 



(v) 



herein * and R a arc the same as defined above, 
(iii) further hydrolysis the compound (V) or contacting it 
with am-noTiin, and 

Civ> if retired, converting the product into a pharmaceutical^ 
15 acceptable salt thereof. 

7. The process according to Claim 6, wherein the 

condensation reaction of the expounds (II) and ±a G ^ i&d 

out at -io- to 5C°C in the presence of a dehydrating a S ent in a 
solvent: the condensation reaction of the compound (III) wlth th . 
20 reactive derivative of the compound (II) ls carried out afc _ 1Q o 
to 60°C in the presence of an acid acceptor in a solvent; the 
treatment of the cc, ? ou,k: (IV) with the acid is carried out at 
-5° to ^O-C; further hydrolysis of the compound (v) is carried out 
at -io" to r>o°C; or tho compound (V) is contacted with <Wo „ ia 
25 at -5° to SO°C in a solvent. 

A P har„K,oe* i *.ical composition Mtich comprises a 
compomvl of the formula: 

OOr coc " 

^co-ch-ch 0 s:i 
30 Al - 
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- -H - 

wherein Tl 1 is hydrogen or methyl, or n pharraaceuticnlly 
acceptable salt thereof, and a pharmaceutically acceptable 
carrier therefor. 
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EP 79 I'J 



£t3fZ'.jMx.MXS:. CONSIDERED TO-BE RELEVANT 



[ — T 



Ci-.snon ot document wnn indication, wnere appropriate, ol relevant T~ Relevant 
aas»ag«« ioeW»:m 



EP - A1 - 0 001 978 (YOSHITOMI PHARMA- 
CEUTICAL INDUSTRIES) 

* claim 2 * 

DE - A1 - 2 828 573 (YOSHITOMI PHARMA- 
CEUTICAL INDUSTRIES) 

* claim 29 * 
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